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Abstract Titanium and cobalt were sequentially e-beam evaporated onto Si (100) single crystal, poly—
Si and SiO. substrates. Metal-deposited samples were then rapidly thermal-annealed (RTA) at 900°C
for 20 sec. for investigating the silicidation reactions. For the single crystal Si specimens, epitaxial CoSi;
thin films with uniform thickness, low resistivity, high thermal stability and smooth interface with Si sub-
strates could be obtained by minimizing the thickness of Ti. But the CoSi. thin film formed on poly-Si
specimens were polycrystalline and showed uneven thickness, rough interface and thermal instability.
Moreover, there were two Co—Ti-Si layers formed on the CoSi; layer. On the other hand, Co/Ti evaporat-
ed on SiO. specimens were remained as deposited without diffusion even after heat treatment, showing
that the reactivity of Co/Ti bilayers with SiO, was insignificant.
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Fig. 1. The changes of the sheet resistance as a func-
tion of RTA temperature: single Si specimens an-
nealed for 20 sec.
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Fig. 2. The changes of the sheet resistance as a func-
tion of RTA time : single Si and poly-Si specimens an-
nealed at 900°C.
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Fig. 3. XRD patterns for single Si after RTA for 20 sec. at {a; 500°C, (b) 600°C, (¢} 700°C, (d) 800°C
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Fig. 4. XRD patterns for (a) single Si, (b) poly-Si, (¢) SiO. and (d) poly-Si( glancing—angle XRD) after RTA at 900°C

for 20 sec.
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Fig. 6. Surfacial SEM micrographs (after RTA at 900°C for 20 sec.) for (a) as—deposited, (b) single Si, (¢) poly—Si and

d} Si0, specimens.

gjAlel =g Y Asl7] $sled Co/Ti olFw%
<+ Z2% o, Tie] FA& 2243 (5~6nm)
st} CoSidbatg A shsich @24 7ige
73t #A4" CoSitete Si 713 o A
5 e “'Péﬂ uiato|gjom, A FA 7
s, v Age] Yo G Aol ¥
3, &£ Si 7@z Awe] Hekagcl ol
Tie} A7 2ol ez A Cov} Si 7|aZ o
2 Bt gA oeElz Aded HA FdsiA
ik 5= 9lgl7] dEolek. o] CoSi, ol #ut
g /sl doo] HEFoZ HEF
o gE ou wye g HAF AeAjel=
B} 94538 $4% M7H, 9 548 o
el ez "o ey, Ao Ed 49
Ae]atol =g}t Wb AAA3 7] 3l AA
Aol HAZ CoSibte FA7 23
< Aol A YR =Hghw, =
133 CoTi-Si &2l A HAHA

ot wepa, /=i Aojed g A}
ol=& Al HAsT] A= dAHE
A& vl E5E Edgol Alc)lE Alzba)
B2A BAAE SiE AlLstsE So Ao
Fasich, 9, Abstt AJHE A3l
SALICIDEF A 2] Co%} Ti®] Si0.9}9] uh-s-4
+ A Ax, 73 s AAES AE
=2} gkt

% 7

B P 1993/19949 . w&H st
z4vleh Mgden wEd TIATa
(ISRC 93-E1022)8 =g2o2 F3 =70

AAHE ="l
References

1. KK. Ng and W.T. Lynch, IEEE Trans. Ed
—34, 503 (1987).



3

opu

. 284 -

. —
B3676 200 B0 XML Zhve

Fig. 7. Cross—sectional TEM micrographs (after RTA

at 900°C for 20 sec.) for (a) single Si, (b) poly-Si
and (¢} SiO, specimens.

. S.P. Murarka, Silicides for VLSI Applica-
tions, Academic Press, Inc., New York, U.
S.A., (1983).

C A, oJWiel, FE, AW, A,
olFA, FHlct, dxAE ], 3(2), 158

WA ZEE/NAFE o FUete

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

o] 88 CoSi; o Fupata Ao A A7 331

(1993).
olFF, AL, d¥E&HYIIE, 7 (3),

213 (1994).

. KN, Tu and J.W. Mayer, Thin Films:

and Reaction, Wiley-
New York, USA., 359

Interdiffusion

Interscience,
(1978)

J.M. Gibson, J.L. Bastone and R.T. Tung,
Appl. Phys. Lett,, 57, 45 (1987).

MF. Wy A, Vantomme and G
Langouche, Appl. .Phys. Lett., 57, 1973
(1990).

. S.L. Hsia, TY. Tan, P. Smith and G. E.

McGuire,
(1992).
M. Lawrence, A. Dass, D.B. Fraser and C.
-B. Wei, Appl. Phys. Lett.,, 58 (12), 1308
(1991).

J.S. Byun, S.B. Kang, H.J. Kim, C.Y. Kim
and K.H. Park, J. Appl. .Phys, 74 (5),
3156 (1993).

AEE, A, iy, 284, dTAE
gt& 7], 4 (1), 81 (1994)

Mg, WA, F&7), WAFHHEE
2], 29A (8), 89 (1992).

S.P. Murarka, D.B. Fraser, A.K. Sinha, H.
J. Levinstein, E.J. LLoyd, R. Liu, D.S. Wil-
liams and S.J. Hillenius, IEEE, ED-34,
2108 (1987).

S. Nygren and S. Johansson, J. Appl. .
Phys., 68, 1050 (1990).

A.E. Morgan, E.K. Broadbent, M Delfino,
B. Coulman and D.S. Sadana, J.
Electrochem. Soc., 134, 925 (1987)

J. Lin, W. Chen, S. Banerjee, J. Lee and C.
Magee, ]. of Electronic Materials, 22 (6},
667 (1993)

M. Tabasky, E.S. Bulat, B.M. Ditchek, M.
A. Sullivan and S.C. Shatas, IEEE, ED-34,
548 (1987)

J. Appl. Phys, 72(5), 1864

E.P. Bute and Min Ye, J. Mater. Res,, 6
(9), 1892 (1991).
HIL. Ho, T. Nguyen, J.C. Chang, B.

Machesney and P. Geiss, ]J. Mater. Res., 8
(3), 467 (1993)



332 g3 Azes A A5U A2E (1995)

20. #EA, HAF, ATE WEL U TSH 21. C.M. Osburn and A. Reisman, J. Electron.
3338, 6 (2), 138 (1993) Mater., 16, 233 (1987)



